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»..,.«r^ Internationales Aktenzeichen 
INTERNATIONALER VORLAUFIGER 

BERICHT ZUR PATENTIERBARKEIT PCT/EP2004/000929 

(BEIBLATT) . 

ZMPvnKt V - Neuheit der erfinderischen Tatigkeit und 

Feststellung 

, Dokumen. USS035360 (D2), das als nachsUiegender Stand der Tecbnik angeseben 

wird offenbart (siehe Abbildung 1 und 4b) 

ein Brennstoff-Einspritzventil fur Brennstoff-Einspntzanlagen von 
SS^-ch^ zum direkten Einspritzen von Brennstoff ,n e.nen 
Brennraum einer Brennkraftmaschine mit 
- pinem Brennstoff-EinlaB (92), 

. 'erJLsch ansteuerbaren Ba,a«,gungseinrtcMun^ ,*e , « 
Ventilanordnung (48) zusammenwirkt, urn Brennstoff durch ernen 
B^nSofrAus'aB (38) in dan Brennraun, aussfroman zu lessen, wobe, d,e 

*. zu besfraraende Magnet-Spufenanerdnung 
' 7l06) einamitdiasar zuaamman»irkandaimWasantl,chan 

weSmr^scba Magnet-Jecnanerdnung (82) sowfe aina m,t d,eser 
,..oo m m 0 nwirkende im Wesentlichen weichmagnetische 

(821 mehrate Polstege (82,86) aufweist, die 

( ' zlindastteiLsevonEialdmmagne.-SpulananortnunganltOS) 
amoeban sind, die dazu eingarichtat sind, an gaganubarl,agandan 
F ranKan der Polstaga jeweils gegensinnig ganchtaten afekfnschan 

fZ I 0 —a n mehreckige Geafa,. baban, nebeneinander 
umerBildungvonZwischenraumenzurAufnahmeder — 
^Ktramagne,-Spu.ananardnungan angaordnat aind und paraHal 
zueinander angeordnet sind. 

2. Die mi, dar vortlegenden Erfindung zu lasanda Aufgaba kann semi, darfn gasahan 
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werden, ein 



einfacher, billiger und kompakter Einspritzventil zu herstellem 



o 



4. 



ni„, a Aufaabe wird durch die unter Punkt 1 ganannten Untttschledsmerktnale 
SKlWifl atfiaenta Bauad adaub, es, zwisch.n zwe, Lagen 

das Weicheisen enthaltende Blechband an jewe.ls e.ner Langskante elektnsch 
isoliert - ^aneinander aru Einspritzventil mit einem einzigen 

die vorliegende Anmeldung und ist geometnsch zu wert entfem um d.ese zwe, 
Dokumente kompinieren zu konnen. 

Dor Gsgsnsland dor abhangigen Anspruoha 2-18 wird als 

angasahan, da diasa Anspriicha waiters AuafOhrungavanantan das Emspntzvanbls 

nach Anspruch 1 enthalten. 

Hiermit erfullen dia Anspruche 1-18 das im Adikal 33(1) PCT ganannte Kriterium. 
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Geanderte Anspruche 1- 18 

•trssssw - » - * ,ndas Brenn ' 

neWochanordnung (24b), sowie e,ne m* (W*-^ 
„elchmagneusche Magnet-Anketanordnung (24c) iM 

dadurch gekennzelchnet, dass „ ■w^pne f25a, 25b) aufvveist, die 

. die MagneHochanordnung (24b) dn U gen 24a', 24 a") umgaben 

- zun*dest talweise von E ~ 9 ^f n ^~^en Ranken (25a', 25a' 0 der 
s,nd, die dazu eingerichtet and, ^ F^^u^tm Strom vorbeifuhren, 
Polstege (25a, 25b) jew* gegenann, ^'^^^.unter Bildung von 
_ elne m MH» "ehrec^e *«*^lonTO O*. » 
Zwischenraumen zur Aufnahme der BeteWBgn*^" 
angeordnetsmd und par* 

wenigstens zwe, benacbbarte umgeben 
magnet-Spulenanordnung (24a , 24 a ) zumn 

sind. 

2 Brennsto^nsp^entnnacbAnspruch) ^*%£££L*S 
'die Polstege (25a, 25b) e,n ***** ^ * ^en dor 

bls 20 ™,, una besondors * = ™. ^ondn ung (24c) gebi.eter U* 

3. Brenns^-Bnspr^ nacb e,nem der AnsprOcbe X Oder 2, dadurcb ge- 
kennzeichnet, dass 



15 



. jew .s * 25b) von — seine r Be^net-Spu,^* 

nung (24a', 24 a") zumindest tellweise umgeben ,st. 

« Brenns^-nb, nacb einem der AnsprOcbe » b* 3, dadurcb X~ 
gegensinnig auf die Venblanordnung (20) wrken. 

, Br^Snsp^ nacb einem der AnsprOcbe l - * «"~ 

zeichnet, dass hp^eniiches Ventilglied (20a) der Venttan- 

. die Beta«gungseinri*tung (24) auf dem Venfflglied (20a) zusam- 

ordnung (20) einwir* urn dieses angeordne ten orts- 

zu bewegen. 

• , nacb de r vorbengebenden A^prOcbe, dad.* 

qekennzeichnet, dass . wenigstens zwei zusammen- 

gefiigte Schalen-Te.le (24b, 24b ) nrn » autg enommen i* die im 

JJis eine «dw^«*j2^ 4) eines der Schalen-TeUe 
Wesentlichen bOndig mlt der J-^S^S^) zusammen einen HpMraum 

(M) beweglich aufgenommen ist. 

, . B^-Bnsp— na* einem der vorbergebenden AnsprOcbe, dadurcb 

gekennzeichnet, dass „, auf we nigstens einer Seite 

: dass die Elektromagnet-Spulenanordnung I (24a , 2 ) ^ aeWromag- 

der weicnmagnebscben bOndig mit einer der Sbrn- 

sK^rsss^. 24.) a 

3. Brenn^-Hinsp— nacb dem vorbergebenden Ansprucb, dadurcb ge- 
kennzeichnet, dass 
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on 0/ hps zwischen zwei Spu- 

. di ee, ra e,nen S^~™"»~»»~" *T 
ten vorhandenen Magnetjoch-Bsens haben. 

, Bre ^ P ^ na* - * — — 

gekennzeichnet, class wei ch m agnetischen Magnet-Ankeranord- 

gekennzeichnet, dass er we -, chma g.netischen Magnet-An- 

gekennzeichnet, dass • die Magn et-Anke ra nordnung ,(24c) 

radlalerWchtungzurM.ttelachseCH) 

„, nach einem der vornergehenden Ansprucne, dadurch 
13 Brennstoff-EinsprltwenW nach einem 

gekennzeichnet, dass wesenttchen zylindrtscher wettmag- 

d,e MagneHochanondnung (24b a ^ Untert)rechu ngen (36) gestaltet* 
netischerSchelbankorpermrt radial one 

. „ — — — r'" - "^ 

gekennzeichnet, dass 



-17- 

• . die Magnet—rdn^ (24c) eine — |^ 
- gen (38), vorzugsweise radial orientierten, zum Rand (30) der 
Schlitzen, oder Langlochern gestaltet ist. 

, 16 . 

gekennzeichnet, dass x/Q „«iniiaH (20a\ miteinander verbunden 

die Magnet-Ankeranordnung (24c) und das er d(e GeS chlossen- 

fdie SUUe,.ung Oder die Offen-Steiiung bnngbar S nd. 
Brennstoff-ansp^ancrdnung nach einem 

c r sessssssl — - - — e * ia - ,n den Brenn " 

rau m einer fremdgezundeten Brennkraftmaschine zu ragen. 
18 . B^-Einspdfcvendi nach einem der AnsprOche I Pis K dadurch. 9 e- 

""iSnsp^endi dazu eingertchtet und dimension** ist, in den Brenn- 
„ raum einer selhsUOndendenBrennkraftmaschlnezuragen. 
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Modified Claims 1 to 18 

1. 
fo 
ing 



, A fuel injection valve for fuel Injection syaems of combustion engines, in particular 
for the direct injection of fuel into a combustion chamber of a combustion engine, compns- 

'-"a 9 fuel inlet (12) which is adapted to have fuel flow into the fuel Injection valve, 
- n dectrical Ltrollable actuation means (24) which cooperates with a «lve arrange- 
ment (20) in order to ceuse the feel in a directiy or indirectly controlled manner to exrt rnto 
the combustion chamber through a fuel outlet (18), with ,._,„», 
^actuation means (24) uprising a magnet coil arrangement (24a) bo be supplied wrm 
current an essentially soft magnetic magnet yoke arrangement (24b) cooperating wrth 
same as well as an essentially soft magnetic magnet armature (24c) arrangement coperat- 
ing with same, 

_r S£ y^tangement (24b) copses severs, pole lands M>£* 

- are at least partially surrounded by electromagnet co.l arrangements ( 4 24a ) wh.ch 
are adapted to guide a reverse electrical current each at opposrte flanks (25a , 25a ) of the 

^ an SS'polygona, shape, are arranged advent to one another under tte 
formation of spaces for accommodating the electromagnet coil arrangements (24a , 24a ), 
and are arranged parallel to one another, and with 

- at least two neighbouring pole lands (25a, 25b) being surrounded by at least one elec 
tromagnet coil arrangement (24a', 24a") at least partially in meander fash.on. 

2 The fuel injection valve according to Claim 1, characterised in that 

- the pole lands (25a, 25b) comprise a pitch dimension which is 2 to 30 times preferably 5 
to 20 times, and particularly preferably approximately 10 tames larger than an a.r gap 
formed between the magnet yoke arrangement (24b) and the magnet armature arrange- 
ment (24c) in a rest position of the actuation means (24). 

3 The fuel injection valve according to Claim 1 or 2, characterised in that 

- one pole land (25a, 25b) each is at least partially surrounded by at least one electromag- 
net coil arrangement (24a', 24a"). 
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4 The fuel injection valve according to one of Claims 1 to 3, characterised ,n that 
the actuarion means (24) comprises more than one assembly, fonmed by the magnet corl 

a^ngement (24a), the magnet yote arrangement (24b), and the magnet an^re 
rangement (24c), with these assemblies acting collecrively on the valve arrangement (20) 
either in the same sense or in opposite senses. 

5 The fuel injection valve according to one of Claims 1 to 4, characterised in mat 

- the actuator means (24) acts on a movable valve member (20a) of the valve arrangement 
(20) in order to move it relative to a stationer va*e seat (20b) which cooperates wrth the 
valve member (20a) and is arranged downstream of the fuel Inlet (12) between an open 
position and a closed position. 

6 The fuel injection valve according to one of the previous claims, characterised in that 

- the soft magnetic magnet yoke arrangement (24b) comprises at least two 

(2W 24b") with recesses (26a, 26b) in which one electromagnet co.l arrangement (24a , 
24a"^' each is accommodated, which terminates essentially flush with the respective face 
27a 27b ™f the dish parts (24b', 24b"), with the faces (27a, 27b) together defining 
a cavity (28) in which the magnet armature arrangement (24c) is accommodated so as to 
be movable along the centre longitudinal axis (M). 

7 The fuel injection valve according to one of the previous claims, characterised in that 

- the electromagnet coil arrangement (24a', 24a») is formed at least on one side of the soft 
magnetic magnet armature arrangement (24c) by several electromagnet coil arrangements 
ITch Linate essentially flush with one of the faces (27a, 27b) of one of the d.sh halves 
(24b\ 24b"). 

8 The fuel injection valve according to one of the previous claims, characterised in that 

- the individual coils have a thickness of approx. 20 to approx. SQo/o of the magnet yoke ,ron 
located between two coils. 

9 The fuel injection valve according to one of the previous claims, characterised in that 

- the individual coils on one side of the soft magnetic magnet armature arrangement (24c) 
are adapted to be supplied with reverse current. 

10 The fuel injection valve according to one of the previous claims, characterised in that 

- the yoke iron is formed by iron plates which are insulated against one another between 
the individual coils on one side of the soft magnetic magnet armature arrangement (24c). 
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U The fuel injection vaive according to one of the previous claims, characterised in that 
the electromagnet coil arrangement (24a) and the magnet armature arrangement (24c) 
are oriented essentially under right angles relative to one another. 

12 The fuel injection valve according to one of the previous claims, characterised in that 
the m*n« coil arrangement (24a, and the magnet armature arrangement (24c, overlap 

at least partially in a radial direction relative to the centre longitudmal ax,s (M). 

13 The fuel injection valve according to one of the previous dalms, characterised in that 

- me magnet yoke arrengement (24b) is configured as an essentially cylindrical soft mag- 
netic disk body with radially oriented gaps (36). 

„ The fuel injection valve according to one of the previous claims, character!^ in that 

- the magnet armature arrangement Is formed by two or more strip-shaped poreons (25) 
which are spatially separated from each other. 

15 The fuel injection valve according to one of the previous daims, characterised in that 
he magnet anmature arrangement (24c) is configured as a soft magnebc disk wrthre- 

oesL (38), preferably slots or elongated holes which are radially onented and extend to 
the edge (30) of the disk. 

16 The fuel injection valve according to one of the previous daims, characterised in that 
- roe magnet armature arrangement (24c) and roe valve member (20a) are connected w,tt 
e ch omer and are biased by a spring arrangement (40, into the open posbon or dre do*d 
posibon and can be brought into the closed posibon or the open posibon by current supply 
of the magnet coil arrangement (24a). 

17 The fuel injection valve according* one of the previous claims, characterised in 

the fuel injection valve Is adapted and dimensioned to protrude into the combusbon cham- 
ber of a combustion engine with externally supplied ignibon. 

18 The fuel injection valve according to one of Claims 1 to 14, characterised in that 

- the fuel injection vake is adapted and dimensioned to protrude into the combusbon cham- 
ber of a combustion engine with self-ignition. 



